The aim of this paper is to examine the sensibility of total factor productivity (TFP) to foreign competition in the case of a European country. We use data for Spanish manufacturing firms and measure TFP using Olley and Pakes (1996) method in order to study the impact of EU tariffs, foreign competition and imports at the firm level. We apply system GMM method to show that European tariffs and presence of foreign products have respectively negative and positive impacts on TFP. Moreover, these two effects are complementary. Another important finding is that importing firms benefit from additional productivity improvements. We also find evidence of important asymmetries among firms depending on their involvement with foreign markets.
Introduction
The gains that may be obtained from trade in terms of growth crucially depend on the impact of trade on productivity. This relation is challenged by new micro evidence thanks to firm-level data. Tybout and Westbrook (1995) proposed a useful decomposition of the potential productivity improvements at the micro level. They distinguish three possible sources of productivity gains. The first one comes from the exploitation of scale economies (often designed as pro-competitive effect). The second one refers to the marketshare effect and describes the reallocation of resources among firms in favour of the most productive ones. The third one is a residual effect referring to the other possible sources of productivity like learning-by-doing and externalities, technical innovation through imports of intermediate goods and managerial effort 1 . Thus, taking into account heterogeneous behaviours of firms may shed new lights on the possible channels between trade liberalisation and productivity gains 2 although country and industry specificities may also be important to explain different impact of the same trade liberalisation process 3 .
In recent years, a big work has been made to investigate trade liberalisation channels at the firm level in developing countries under trade liberalisation process 4 . A 1 These possible effects of foreign exposure on productivity at the industry level have been evidence by different theoretical models. Krugman (1979) and Helpman and Krugman (1985) suggested that openness ensure external and internal externalities; Leibenstein (1966) and Schmidt (1997) focussed on the reduction of X-inefficiency. Grossman and Helpman (1991) , Ethier (1982) , Markusen (1989) pointed that foreign competition may also affect the incentives to innovate; increase technology transfers or raise intra-firm productivity through an increase in the variety of intermediate inputs or capital goods due to higher quality and/or better technology. Openness can also foster technological spillovers through FDI (Coe and Helpman, 1995) .
2 Unlike most trade models that use a representative firm framework and assume that macroeconomic context affects all firms symmetrically, Melitz (2003) , Bernard et al. (2003) , Yeaple (2005) and Bernard et al. (2003) include firms' heterogeneity in a trade model to analyse the consequences of a decrease in trade costs. They conclude that a decrease in trade costs will lead to a reallocation of endowments among domestic firms: least efficient domestic firms may exit the market while the most efficient firms start to export or expand their sales, increasing the number of exporters and the volume of exports. As a consequence, market shares of the surviving domestic firms will diminish and productivity at the industry-level will be pulled up. However, these models do not directly contemplate the effect of the decrease in trade costs on intra-firm productivity. Bernard, Jensen and Schott (2006) offer strong support for their main conclusions.
first generation of studies used various measures of efficiency and obtained mixed results 5 .
It arises from the previous studies that measures of productivity and openness are crucial to address this issue. More recent studies have tried to overcome the possible endogeneity bias in the estimation of the total factor productivity (TFP) by using the Olley and Pakes (1996) method. This method corrects the simultaneity bias arising from the fact that firms choose their level of input once they know their level of productivity. This is the case of the studies of Pavcnik (2002) , Schor (2004) , Topalova (2004) , Amiti and Konings (2005) and Fernandez (2006) respectively for Chile, Brazil, India, Indonesia and Columbia. These studies also use more precise measures for openness by using explicitly tariffs and find in general a negative relationship between tariffs and TFP. Pavcnik (2002) finds also robust evidence that foreign competition both reduces the market share of import-competing firms and reallocates resources from inefficient to efficient firms. The other studies of Schor (2004) , Amiti and Konings (2005) and Fernandes (2007) also investigate the channels through which these effects operate. For Columbia, Fernandes (2007) find that TFP gains are larger for large firms and in less competitive industries. They are also positively linked to imports of inputs. Schor (2004) and Amiti and Konings (2005) take into account tariff on inputs in their study and find a substantial negative effect of this variable on TFP. Depending on their dataset, these studies investigate the effect of some observed characteristics of firms and generally find an important heterogeneity among firms in their response to trade liberalisation.
As pointed by Trefler (2004) , there is a lack of evidence for industrialised countries and for countries that engage in bilateral free trade. Studying the Canada-US free trade agreement, he finds that liberalisation leads to large labour productivity gains. Another motivation to focus on industrialised country or transition economies is that the diffusion of technology and knowledge through the acquisition of intermediary goods or exchange of goods is more willing to occur among countries that are very close and have flexible markets (Eaton and Kortum, 1996) . Finally, according to the debate about the complementarity or substitutability of regionalism and multilateralism, it is important to 5 Tybout and Westbrook (1991) find little evidence of intra-firm productivity improvements after the Chilean liberalisation. Harrison (1994) for the Ivory coast finds foreign competition forces down markups among firms. Using the same methodology, Krishna and Mitra (1998) find more weak evidence for India. Using the above mentioned decomposition, Tybout and Westbrook (1995) find that increases in openness are associated with relatively small scale efficiency but significant "residual" gains in Mexico. Driffield and Kambhampati (2003) show that the increase of firm's imports did not raise efficiency in the case of Indian firms.
check the sensibility of members of the trading blocks to the external tariffs. Indeed, if large amount of trade takes place among the partners inside the FTA, the detrimental effect of external tariffs may not be so obvious since the intra-block market is large 6 .
This paper aims at contributing to the above empirical literature studying the case of a European country. We focus on the effect of tariffs and foreign competition on TFP of Spanish manufacturing firms 7 . Our dataset covers the period 1991-2002. This period can be considered as a post-liberalisation period for the Spanish economy since the last big part of trade liberalisation occurred during the 1980s and the dismantling of trade barriers in the framework of the adhesion to the European Economic Community (EEC) ended in 1992.
A massive reallocation process among industries, labour markets and political reforms and dismantling of capital flows restriction marked the 1980s. After the 1992 crisis of its exchange rate, Spain experienced an exceptional growth of its openness ratio without facing big imbalances all over the period. Its trade with the EU and especially intraindustry trade increased sharply.
As most recent studies, we follow a two-step strategy. First, we use Olley and Pakes (1996) method to estimate a total factor productivity of plants. In a second step, we estimate an equation where TFP is explained by a set of characteristics of the firms and trade policy indicators. Thus, our empirical approach differs from previous studies in two manners. First, unlike most studies except Fernandes (2007) , we control for lagged productivity since we believe that TFP determinants are highly persistent. In contrast to Fernandes (2007) who run OLS and fixed effects estimations of this equation accounting for plant fixed effect, we use dynamic panel data techniques. Indeed, our data set allows us to take into account other crucial observable characteristics of the firms that may influence their reaction to trade like import and export intensities. However, these characteristics are not strictly exogenous and fixed-effect estimations may lead to biased and inconsistent estimates. We prefer then the system -GMM method proposed by Blundell and Bond 6 Frankel et al. (1996) , and Panagariya and Krishna (2002) are some articles that illustrate the debate about regionalism versus multilateralism 7 For Spain, as far as we know the link between intensification of trade and productivity has not been studied at the firm level. Most studies have focused on the relationship between productivity and exports where productivity are estimated using index method or stochastic frontier method or approximated by value added per worker (Barrios et al., 2004; Barrios and Strobl, 2003; Fariñas and Martin-Marcos, 2007; Campa, 2004; Merino and Salas, 2002; . Salomon and Shaver, 2005; Mañez et al., 2004; Huergo and Jaumandreu, 2004. Delgado, Fariñas and Ruano (2002) , Ruano (2004 and 2005) We find evidence of additional productivity gains for importing firms. Third, are there some asymmetries among firms in the sensibility to these trade openness indicators? We find that the impact of exposure to trade and sensibility to tariffs differ sharply among firms by exploring not only the productivity variation over time but also across firms with different involvements in foreign markets.
The paper is organised as follows. Section 1 presents some important stylized facts concerning Spanish trade liberalisation. Section 2 presents the data and the empirical methodology. Results are displayed and analysed in Section 3, and Section 4 provides some tentative conclusions and possible developments for this analysis.
Stylised facts
According to the agreement between Spain and the EEC, the dismantling of trade barriers among members started in 1986. For products for which the difference between Spanish tariff rates and the Common external rate (CET) was inferior to 15%, CET was applied straightforward. For the rest of the products, they follow a progressive dismantling that ended up in 1993. Initial tariffs for manufacturing products (except for the one with agricultural components) are summarised in (Cañada et al. 1991) . Globally, the dismantling effect was estimated to round 35-40%.
Quantitative restrictions with the EEC members were generally eliminated and Spain had to maintain the same barriers as the EEC for third countries. However, there was a large list of exceptions for "sensitive products". Among others, Spain was allowed to maintain quantitative restrictions during three additional years for cars, metal, naves, TV, textiles, wearing (see Tamames R., 1987) .
Although, Spanish tariffs were completely adapted to EEC norms at the end of 1992, the dismantling was just the beginning of Spanish trade taking-off. Concerning the sectors that cover our data, the average of export to output ratio increased from 27% to 39% between 1991 and 2002 and the average import to output ratio from 18% to 32%. Table 3 .
Empirical strategy

Spanish annual survey for manufacturing firms
The Encuesta sobre Estrategias Empresariales (ESEE) is an annual survey of Spanish manufacturing firms carried out by the SEPI Ministry of Industry. The ESEE is representative of the Spanish manufacturing firms classified by industrial sector and size categories 8 and includes exhaustive information at the firm level. The ESEE offers detailed data on balance sheet, sales, inventories and materials, volume of exports and imports among others. For each firm, we know the region it is located in and the sector of the NACE-93 classification. We cleaned the data to correct or eliminate problems due to nonreporting or misreporting. The bigger part of dropped observations corresponding to 1990
(too incomplete) and non-reporting value for fixed assets. The total number of firms in the database attained 3462. At the end of our cleaning process, the sample consists in 3107 firms 9 (20882 observations for the period 1991-2002).
Productivity measurement
As mentioned above we follow a two-step strategy that became relatively standard in previous studies like Pavcnik (2002) , Schor (2004) , Topalova (2004) , Amiti and Konings (2005) and Fernandez (2006) . The first step consists in inferring TFP at the firm level as the difference between the observed output and the output-predicted function. The main point consists in choosing the most accurate estimation of the production function. In general, there are two types of productivity measurement, parametric methods and nonparametric methods. In contrast to the parametric methods, the non-parametric approaches are flexible in the specification of technology but they do not allow for measurement errors in the data. Among all parametric methods, we adopt the one proposed by Olley and Pakes (1996) as many recent articles do. It solved the simultaneity bias assuming that investment is a proxy 10 for the unobserved productivity shocks and it also controls for the selection bias. This is another contribution of our paper since, as far as we know, it hasn't been performed yet for Spain.
Let us suppose that the technology of firm i is well described by a Cobb-Douglas production function:
where it y is the logarithm of the firm's output, it l the logarithm of the input labour, it m the logarithm of the intermediary consumptions and it k is the logarithm of the capital. The error as two components, the plant-specific productivity component given as it ω , and it η , an error term that is uncorrelated with input choices. The investment function is given as:
The investment function is monotonically increasing in it ω (Pakes, 1994). This permits:
9 Some summary statistics are displayed in Table 1 .
The higher the productivity is, the higher the investment will be. So, the production function can now be expressed as: 
, with ξ it+ 1 the innovation in ω it +1. This final stage uses the estimations of β l , β m , φ it et P it to obtain β k :
( )
Finally, we use the input coefficients to build a measure of firm productivity as in Olley and Pakes (1996) and Pavcnik (2002) . This index is calculated by subtracting the productivity of a reference plant from an individual firm's productivity, measured as the difference between its predicted output and its actual output at time t
11
. The reference firm is constructed with the mean output and the mean input level in the based year. We obtain:
Where y r is the average of the log output of firms in 1991 ( it r y y = ) and r ŷ is the predicted mean log output in 1991 (
). This index represents the deviation of a firm from the mean industry practice in a base year. Coefficients are reported in Table 2 for 17 industries. Coefficients are significant at the 1-% level in most cases and range in similar intervals as others studies.
We also measure the aggregated productivity growth by sector as in Olley and Pakes (1996) and in Pavcnik (2002) . Results are reported in terms of growth relative to 1991 (Table 4) . They decomposed the aggregate productivity growth as:
where the bar over a variable denote a mean of the industry j, s ijt is the market share of the firm i in industry j and TFP ijt is the log of the productivity of firm i in industry j measured as previously and
. We report aggregate productivity (column 1), unweighted productivity growth (column 2) and covariance (column 3). This enables us to appreciate if the productivity growth is due to the growth of productivity of firms and/or by a reallocation of the resources from the less to more productive plants (positive covariance). The aggregate productivity and the unweighted productivity increase from 1991 to 2002 in all sectors except food and tobacco. Sectors that have increased the most their productivity are the rubber and plastic products sector and the electrical and optical equipments sector. In all the Spanish sectors except food, metal products, office equipment and other manufactures, the reallocation contributes positively to the growth of productivity. In some sectors like wood, paper, plastics and rubber products, non-metallic mineral products and other transport equipment this reallocation explains the main part of the productivity growth. For the majority of sectors the aggregate productivity has increased between 15% to 33%.
This decomposition does not take into account the effect of entry and exit of firms.
For this reason we implement the Foster, Haltiwanger and Krizan (1998) decomposition.
They measure the total factor productivity of firms as:
This decomposition identifies five components of the aggregate productivity ( 
where C represents continuer firms, N entering firms and X exiting firms. TFP jt is the weighted average TFP of the industry j in log with sheds new lights on the Spanish TFP growth process that complete the first decomposition proposed above. The "within effect" is always positive except for the leather sector. The average increase in weighted productivity of firms is important for textile, wood, paper, printing products, other non metallical mineral products, basic metals, machinery and equipment and other manufactured products. The higher are the initial market share of the firms that increase their productivity the higher will be this effect. The "between effect" is very often negative (12 sectors on 17) and has a poor contribution on aggregate productivity growth. This indicates that the majority of firms that increases their market share has a lower initial level of productivity than the initial overall industry average and/or the majority of firms with a decreasing market share has an upper level of productivity than the initial overall industry average. The "compound effect" for all the sectors except wood, paper, printing products and other manufactured goods, is positive. In these sectors most part of the firms has increased their productivity and their market share and/or has reduced their productivity and their market share from 1991 to 2002. In chemical products, machinery and equipment, vehicles and other transport equipment it seems to play an important role in the aggregate productivity growth. The effect of exit is very weak and mostly positive. The firms that exit our sample are not necessarily less productive than the average. On the opposite, the entrance of firms is positive and has a big impact on aggregate productivity growth of leather and leather products, wood, paper, rubber and plastics products and electrical and optical equipments. This result is in line with theoretical predictions according to which an increase in competition forces entering firms to have a higher level of productivity.
Empirical strategy
The second step consists in estimating the effect of trade policy indicators on TFP.
Regarding the estimation techniques, fixed effects estimation that takes into account Blundell and Bond (1998) show that when the dependent variable follows a path close to a random walk, the differenced-GMM (Arellano and Bond, 1991) has poor finite sample properties, and it is downwards biased, especially when T is small. Therefore, Blundell and Bond (1998) propose another estimator (the System-GMM) derived from the estimation of a system of two simultaneous equations, one in levels (with lagged levels as instruments) and the other in first differences (with lagged first differences as instruments). In multivariate dynamic panel models, the System-GMM estimator is shown to perform better than the differenced-GMM when series are persistent and there is a dramatic reduction in the finite sample bias due to the exploitation of additional moment conditions (Blundell and Bond. 2000) . This estimation method allows us to assume that firm characteristics, tariffs and the import penetration rate are endogenous variables and use them as instruments. Thus to capture the impact of trade policy changes we use the following framework: We check the impact of trade intensification using two trade variables: tariff rates and import penetration rates. For tariffs, we use MFN tariffs 13 of the EU at 2-digit level since Spain already adapted its tariffs to the CET in 1991. We choose to use the simple 12 Industry indicators are not necessary in our regression analysis because the reference firm included in the total factor productivity measure has exactly the same utility. Integrate industry indicators would absorb the reference firm.
13 Note that we find same results with the use of the AHS tariffs.
average of these indicators at the industry level since a weighted average (using imports or value added as weights) tends to underestimate tariffs. However, it could be argued that tariffs are endogenously determined but we think that using EU tariffs rate guarantees that there is a sufficient disconnection between the choice of these tariffs and Spanish lobbies.
Tariffs are supposed to protect firms and should have a negative impact on TFP. We define Import Penetration Rate at the industry level for year t (IPR jt ) as the ratio between imports and imports plus production at the two-digit level. Since the IPR directly depends on the production of the industry, there is also a potential endogeneity bias in this case. Thus, we use the lagged value of tariffs and IPR to upset this issue. We also take into account the Herfindahl index calculated as the sum of the squared market share of firms for an industry. The higher the Herfindahl index, the less competitive is the market. We guess that in non-competitive industry, firms adjust their margins rather than their productivity so we expect a negative sign for this variable. In the same line, market share (as indicated by the firm) is an interesting variable. It gives a subjective view of the performance of the firm that can differ from the observed one mainly due to the fact that entrepreneur refers to a precise market in term of products while we refer to an industry as a whole. For the same reason we expect a negative sign.
An argument in favour of the integration in international markets is the potential additional gains that could be obtained via technology transfers through the access to more specialised capital and intermediary goods. To test this hypothesis we also include the import share of firms to explain firm's TFP and expect a positive impact of this variable.
Another important expected result concerning bilateral trade liberalisation is that it allows better access to international market. However, Spanish producers were granted freeaccess from 1986, the rapid increase of Spanish export all over the 1990s is sufficient to think that the effects of the EU entry were diffused over time. It could be the case that a decrease in trade costs in the EU lowered the minimum of the productivity level of Spanish exporters. Though, there is strong evidence that Spanish exporters has been more productive than the others domestic producers since they had to adjust to an increasing competition in the foreign market. Another link between exports and productivity is more diffused and come from the connection to international market that could favour technical and knowledge diffusion. For all these reason we expect the export intensity to have a positive effect on TFP. Finally, the link between FDI and TFP appears robust in most studies for developing countries. It seems that some kind of joint venture or participation of foreign companies brings new managerial abilities and techniques that benefit to TFP.
We also include the foreign capital share that accounts for this effect. Table 6 shows the results of the estimation of equation 11 using the system GMM method respectively for the import penetration rate, tariff and both indicators. To ensure the robustness of our results, we implement the same regressions with OLS and within groups (Table A. 3). As expected OLS levels appears to give an upward-biased estimate of the coefficient of the lagged dependent variable whereas within groups give a downwardbiased estimate of this coefficient. Estimations with GMM method are based on twolagged variables as instruments. They were accepted by the results of the Sargan test for overidentifying restrictions 14 .
Results
Average sensibility to protection and competition
Our results 15 show that IPR and tariff have respectively a positive and a negative impact 16 . These are in harmony with theoretical predictions though it was not so evident that in the case of a European country, the sensibility of TFP to tariff will be significant.
More interesting is the fact that foreign competition measured by IPR and tariffs seems to have a complementary effect. Indeed, when we introduce both variables in the regression, there are both significant at the 1-% level, the coefficient of IPR remains the same while the one of tariff is lowered. One may ask if the potential correlation between the two variables bias these coefficients. Let us recall that EU tariff can be considered as exogenous for the Spanish economy and second apply for Spanish imports coming from non-EU countries. So, IPR doesn't have too much correlation with tariffs (30%). IPR 14 The test of autocorrelation of order 1 and 2 of residuals represents the validity of the estimators and consist in the null hypothesis of no correlation of residuals in order 1 and 2. If the instrumental variable TFP it-2 is correlated with the error term, the estimation is biased. As a result, if the test of autocorrelation of order 1 can reject the null hypothesis of absence of autocorrelation, the test of order 2 cannot reject it. Here, the test of autocorrelation of order 2 is not rejected.
15 Another important issue is the case of the Food sector that is highly protected by the EU. The entry of Spain into the EU consisted in a raise in the protection level toward third country and thus a reorientation of its import, production and export in this sector. Then, it could be the case that external tariff had protected Spanish firms from the international competition in this sector. We run the estimations excluding this sector and obtained similar results (available upon request) which confirms that the negative impact of protection on productivity is an important concern for European countries.
represents the presence of foreign products in this market and in particular of European products while tariffs are more a measure of government intervention and international prices.
These indicators offer complementary views of the competition effect namely the quantitative side of the competition pressure via an increase of the presence of imported products competing with domestic production and the price effect since tariff is a direct component of price. According to the last estimations that take into account both indicators, the sensibility is rather large: a 10% reduction in tariff will lead to an increase of 1.4% of TFP and an increase of IPR of 10% would lead to an increase of 2.2%. These results are very important since they confirm a high sensibility to price component although tariffs' levels are lower than in the eighties.
Concerning the effect of market structure, Herfindahl index calculated at the industry level has usually a negative sign or is not significant when we only consider tariffs. The characteristics of firms we introduced are significant and confirm, as other studies, that the productivity distribution is not a random but an explanatory process. The shares of exports in production and of foreign capital in total capital are included in estimations because exporters and foreign business companies are expected to be more productive than the average in general. The share of foreign capital has a positive and significant impact only at 10% level. The coefficient of the export to output ratio is positive and significant. Sometimes when the import to output is included, the export to output is not significant. The relatively low correlation between the two variables (31%)
does not explain this unexpected result. It is possible the level of productivity is better explained by the participation in the export market than by the intensity of exports.
Unexpectedly, the market share of the firm as indicated by the respondent of the survey has a positive effect on TFP.
Additional gains from imported inputs
Our results show that to the connection of firms in the international market influences their productivity level. The effect of tariffs and import penetration rates on productivity is often linked to the idea that competition accounts for the main source of trade liberalisation gains. However, the decrease of tariffs and non-tariff barriers generates a reduction of the price of imported inputs as well. 
Asymmetries in the sensibility to protection and competition
It is especially interesting to study if trade variables affect the productivity of all firms in a similar way. Our previous results describe accurately the behaviour of the average but data at the firm level allow for a deeper analysis of heterogeneity of firms. In particular, firms may react differently depending on their size, origin of capital, export and import status. In this section, we propose further estimations to investigate this issue. To this aim, we interact trade openness indicators with dummies that distinguish among these types of firms. We consider as: Large, firms with more than 50 employees in its first year in the sample; Foreign, firms with more than 10% of the capital coming from abroad at least one year in the sample; Exporters, firms that export more than 10% of their production at least one year in the sample; Importers, firms that imported at least one year over the period. Results are displayed in Table 7 .
Concerning size, our results show that presence of foreign products has a similar impact on the productivity of large and small firms. This interesting result suggests that largest firms have no special ability to take benefit from the intensification of trade.
Concerning tariffs, differences are more clear-cut. Small firms are largely sensitive to tariffs while it is not significant for the largest firms. When we take into account import status (column 2), the technological effect appears clearer than above. While nonimporting firms raise their productivity a 1.2 % if IPR increases a 10 %, importers' productivity raises a 2,4% in the same while. The first ones seem to be affected by a pure competition effect while the others benefit additionally from a technological effect. Firms that do not import are 2 times more sensitive to tariffs than importers. Importers take more benefit of import competition than the non-importers and are less sensitive to tariffs. We find some similar asymmetries among exporters and non-exporters and among firms with or without foreign participation. Exporters take more advantage of foreign competition than non-exporters and are less sensible to tariffs. Th same result hold for small firms and firms with lower foreign participation whose TFP is more sensitive to tariffs than large and foreign firms (non-significant). More surprisingly, firms with foreign ownership take less benefit from foreign competition than others.
In sum, small firms and those that do not import or export or, firms with mainly domestic ownership react more negatively to tariffs. Tariff rates is a direct component of foreign products prices and the weakest firms (small firms, those who not exports or not imports or with mainly domestic ownership) react strangler to prices than the others. In fact, the robust firms (big firms, exporting and importing firms, firms with foreign participation) are more willing to produce under increasing returns. They face costs of production lower enough to decrease their prices via a reduction of their margin. On the opposite, the import penetration rate takes into account the reduction of non-tariffs barriers of trade and the intensification of trade inside the EU. A higher level of this variable represents more foreign products on the domestic market. When the number of foreign products increases, the range of varieties, available in the market raises. This process improves the quality of products and also can reduce the quantity sold by domestic firms.
At this moment even the most competitive firms have to react to the intensification of competition. In other words, when an increase of trade influences foreign prices it does not influence the productivity of the most competitive firms but on the opposite, when there is a strong additional increase in the quantity imported and a quality improvement then, all the firms react strongly. Besides, among all the available inputs, the importers are able to match with their needs or to find inputs with better quality or with technologies still unknown. Therefore, firms that import benefit from additional technological effects on their productivity level.
All these mechanisms should not be contemporaneous to the openness process.
Owing to the integration of their country in the EEC, firms could have anticipated the reduction of tariffs. This is a more vital process for the weakest firms since they are aware of their difficulties while the most productive firms do not need to improve so much their productivity to remain competitive. In the same line, the increase in foreign competition should have a dynamic effect: if the importing firms benefit from additional gains due to a technological effect then these gains must still be perceptible one year after. To confirm the validity of these hypotheses concerning the behaviour of firms, we include the import penetration rate in (t-1) and tariffs in (t+1) in the estimations (Table 8) . Only the small firms and firms without foreign capital improve their productivity according to future tariff rates. In the same way, non-exporting firms and importing firms react more strongly on their productivity than the others. Moreover, for the import penetration rate the difference in coefficient between importers and non-importers persist one year after. It exists a persistent link between imports and productivity through a technological effect.
Conclusions
During the last decade, Spain has experienced a rapid growth of external trade and is often viewed as an example for countries under transition process that fears to be unable to manage with large trade imbalances. In these conditions, increasing productivity and by the way, its competitiveness was and is a key issue that was not easy to manage with.
We show that TFP is negatively impacted by European tariffs and positively benefits from presence of foreign products. Moreover, these two effects are complementary. Another important finding is that importing foreign products has an additional positive impact on TFP and can be seen as a proof for a technological effect that allows for additional productivity improvements. However, the reactions are not the same for all type of firms and we were able to confirm this proposition of theoretical models since some firms are more sensitive than other to tariffs and competition in their market. In particular, small firms and firms that are not integrate in foreign market via exports, imports or ownership can be considered as more "sensitive" than others to tariffs reduction. The effect of competition pressure on TFP is similar for firms with different size. In contrast, importers and exporters take more advantage of foreign competition in terms of TFP gains than other firms.
Our paper concludes that, even in a European country like Spain with a relatively low level of protection, there are additional gains to expect to a move towards more liberalised trade. However, large part of the positive effect comes from the presence of foreign products and more indirect effects of openness rather than from tariffs' reduction. 
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